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DEVICE AND METHOD FOR ALIGNING SHSSTS 

5 Background of the Invention : 
Field of the Invention : 
The invention relates to a device and a method for aligning 
sheets prior to transferring the sheets to a sheet processing 
machine . 

m 

M The published German Patent Document DE 198 22 307 Al 
Cj discloses a device of the type mentioned herein which has a 
gp sheet entrainer formed by a transporting roller and serving 
s for aiding in a displacement, over a fixed distance 
i§ transversely to a sheet travel direction, of a sheet having a 
Jij leading edge thereof abutting front lays, until a lateral edge 
^ of the sheet strikes against side lays. It has been found that 
in- register alignment of the sheets cannot be ensured in all 
cases because the sheet can twist as it strikes against the 
2 0 side lays, thereby forming an aligning-error angle. It is also 
disadvantageous that the outlay for controlling the movement 
of the entrainer in order to displace the sheet over a precise 
distance is very high, and the construction of the device 
involves great outlay. 

25 
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Summary of the Invention : 

It is accordingly an object of the invention to provide a 
device and a method of the type mentioned in the introduction 
hereto wherein in- register alignment of the sheets can be 
5 ensured. 

With the foregoing and other objects in view, there is 
provided, in accordance with one aspect of the invention, a 
device for aligning sheets prior to transferring the sheets to 
10 a sheet -processing machine, comprising at least one 
2 sheet -gripping device by the aid of which the sheet to be 
Tl aligned is displaceable, the sheet -gripping device having at 
k fi least one positioning table displaceable by an actuating drive 
~ in at least one of a sheet travel direction, transversely to 
IB the sheet travel direction, and in a direction wherein it is 
HJ pivoted about an axis extending in a direction orthogonal to 
^ the sheet travel direction, the sheet to be aligned being 
fixable on the positioning table. 

2 0 In accordance with another feature of the invention, the 

positioning table has at least one contact surface engageable 
by the sheet, the contact surface being formed with at least 
one opening connectable to a negative-pressure source. 



25 In accordance with a further feature of the invention, the 
positioning table is formed with a plurality of openings, 
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respectively, connected to different negative-pressure 
chambers, which are separated from and disposed side-by-side 
one another, as viewed in the sheet travel direction, the 
negative-pressure chambers being connected to the 
5 negative-pressure source independently of one another. 

In accordance with an added feature of the invention, the 
positioning table is integrated in a feeding table. 

10 In accordance with an additional feature of the invention., the 
£ positioning table has an underside facing away from the 
Jl contact surface thereof, and including a plurality of elastic 
Jq bars engaged by the positioning table at the underside thereof 
r so that the weight of the positioning table is supported 

IS thereby. 

^ In accordance with yet another feature of the invention, the 
positioning table is constructed as at least one of a ball 
table and a compound- table arrangement. 

20 

In accordance with yet a further feature of the invention, the 
actuating drive has an electromagnetic positioning unit with 
at least one electromagnet, which is fixed in position 
relative to the positioning table and is assigned to one of a 
25 circumferential region of the positioning table and to a 
location arranged beneath the positioning table. 
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In accordance with yet an added feature of the invention, the 
electromagnet is U-shaped. 

5 In accordance with yet an additional feature of the invention, 
the positioning table is of polygonal construction. 

In accordance with still another feature of the invention, the 
positioning table is square. 

1ft 

In accordance with still a further feature of the invention, 
Cj the sheet -aligning device includes a sheet-detection device 
US for determining the position of at least one of a leading 

sheet edge and a lateral sheet edge and having at least one 
±1 position sensor for detecting the sheet edge in the direction 

of the sheet surface . 

In accordance with still an added feature of the invention, 
the position sensor assigned to the leading sheet edge is 
20 disposed on a pregripper cyclically displaceable with the 
machine . 

In accordance with still an additional feature of the 
invention, the position sensor is formed by one of a 
25 CCD (charge coupled device) -array camera, a capacitive sensor 
and an ultrasonic sensor. 
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In accordance with another feature of the invention, the 
sheet -aligning device includes a control and/or regulating 
device for activating the at least one electromagnet. 

5 

In accordance with a further feature of the invention, the 
sheet-aligning device includes a control and/or regulating 
device for adjusting the negative pressure to which the at 
least one opening formed in the contact surface of the 
10 positioning table is subjected. 

^ In accordance with an added feature of the invention, the 
HI sheet-detection device is coupled with a control and/or 
J" regulating device to form a regulating circuit. 

M 

fU In accordance with an additional feature of the invention, the 
H 8 sheet-aligning device includes a measuring device for 

determining the electric current flowing through the at least 

one electromagnet . 

20 

In accordance with yet another feature of the invention, the 
sheet-aligning device includes at least one Hall -effect sensor 
disposed in a bearing gap between the positioning table and at 
least the one electromagnet. 

25 
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In accordance with yet a further aspect of the invention, 
there is provided a method of aligning sheets prior to 
transferring the sheets to a sheet -processing machine, which 
comprises gripping by at least one sheet retainer a respective 
5 sheet to be aligned, displacing the sheet into a desired 

position, and contactlessly aligning at least one of a leading 
sheet edge in a direction transverse to a sheet travel 
direction and of lateral sheet edges in a direction parallel 
to the sheet travel direction. 

10_ 

In accordance with a concomitant mode, the method of the 
J~: invention includes, before gripping the sheet by the sheet 
^ retainer, stopping the sheet by at least one stop acting in 
- the sheet travel direction. 

m 

fU In order to achieve the objective of the invention, there is 
thus provided a device having at least one sheet -gripping 
arrangement by which the sheet to be aligned, respectively, is 
displaceable . The aligning device is distinguished in that the 

20 sheet -gripping arrangement has at least one positioning table 
whereon the sheet to be aligned can be fixed. For the purpose 
of aligning this sheet, it is possible, by an actuating drive, 
for the positioning table to be displaced, preferably in a 
translatory manner, in a sheet travel direction and/or 

25 transversely to the sheet travel direction, and/or to be 

pivoted about an axis extending in a direction orthogonal to 
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the sheet travel direction, i.e., perpendicular to the 
direction of the sheet surface. The aligning device allows 
in-register alignment of the sheet without any pulling 
arrangements and transporting rollers, as are necessarily- 
required for conventional devices of this general type. It is 
also advantageous that, with precise control or regulation of 
the displacement movement of the positioning table and 
precise, slippage- free or at least approximately slippage -free 
fixing of the sheet on the positioning table, it is possible 
to dispense with side lays and, if desirable or necessary, 
also front lays. In other words, the sheet -gripping device 
according to the invention allows in-register alignment of the 
previously separated sheet fixed on the positioning table 
without having to move the sheet up so that edges thereof 
engage stops, for this purpose. 

In a preferred exemplary embodiment of the aligning device, 
the sheet to be aligned is retained f orcelockingly on the 
positioning table, without requiring mechanical devices. In 
this regard, it is noted that a forcelocking connection is one 
which connects two elements together by force external to the 
elements, as opposed to a formlocking connection which is 
provided by the shapes of the elements themselves. Thus, a 
preferred alternate embodiment provides for the positioning 
table to have at least one contact surface for the sheet with 
at least one opening which can be connected to a 



negative-pressure source. The sheet is thus attached by- 
suction on the positioning table and thus retained in a 
slippage- free manner, with the result that, even in the case 
of high accelerations of the positioning table, the position 
of the sheet fixed thereon does not change relative to the 
positioning table. Another embodiment provides, as an 
alternative or in addition to the suction device, a plurality 
of grippers which are preferably assigned to the leading sheet 
edge and can be moved along with the positioning table. 

In a preferred embodiment of the aligning device, the 
positioning table is integrated in a feeding table, which is, 
for example, part of a feeder of the machine. In this context, 
the term "integrated" is understood to mean that the contact 
surface of the positioning table and a contact surface of the 
feeding table for the sheets are located in a common plane, 
thereby forming an overall very smooth contact surface for the 
sheets over which the latter are pulled and/or pushed 
individually. In other words, the contact surface of the 
positioning table thus does not project radially beyond the 
contact surface of the feeding table, with the result that the 
edges of the sheets transported over the feeding table do not 
strike against the positioning table. 

According to a first alternate embodiment, the positioning 
table is arranged in a cutout or gap formed in the central 



region of the feeding table, the cutout having a closed 
circumferential surface. In another alternate embodiment, the 
positioning table is located in an open-margin or open-border 
aperture in the feeding table, it being possible for the 
aperture to be introduced, for example, into that side of the 
feeding table which is directed towards the machine. In both 
alternate embodiments, the contact surface of the positioning 
table may be smaller, in particular considerably smaller, than 
that of the feeding table. In particular, in an alternate 
embodiment wherein it is arranged in an open-border aperture, 
the positioning table may be of precisely the same width as 
the widest sheet, i.e., as the largest sheet format. In this 
configuration and arrangement of the positioning table, it is 
necessary, in the case of smaller formats, for that surface 
area on the contact surface which is subjected to negative 
pressure to be correspondingly reduced in size. This is 
realized, for example, in that, in the contact surface, there 
are provided a plurality of openings which are connected to 
different negative-pressure chambers which are separated from 
one another and arranged side-by- side , as viewed in the 
sheet travel direction. In the case of a smaller format, the 
negative-pressure chambers connected to those openings which 
are not covered by the sheet located on the feeding table are 
switched off, i.e., separated from the negative -pressure 
source. The operations of switching the negative-pressure 
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chambers on and off can take place manually or preferably 
automatically, in particular in a self -detecting manner. 

Moreover, a preferred exemplary embodiment of the aligning 
device is one wherein, for the purpose of supporting the 
weight of the positioning table, a plurality of elastic bars 
are provided with which the positioning table engages at the 
underside thereof, which faces away from the contact surface. 
The bars, which preferably have a high level of inherent 
elasticity, are preferably arranged so that the positioning 
table engages, respectively, one of the end sides of the bars, 
that is to say, the longitudinal . central axes of the bars 
extend at least approximately perpendicularly to the direction 
of the sheet surface. In an advantageous embodiment, the 
elastic bars are connected to the preferably 
lightweight-construction positioning table and retain the 
latter in a starting position, wherein the respective sheet 
which is to be aligned is received. With a displacement of the 
positioning table in or transversely to the sheet travel 
direction, or with pivoting of the positioning table within 
the plane of the contact surface, by the actuating drive, the 
bars are bent and/or subjected to a torque, it being the case 
that, when the positioning table is released by the actuating 
drive, the positioning table is automatically returned to the 
starting position thereof due to the elastic properties of the 
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bars. The mounting of the positioning table is distinguished 
by a relatively simple construction. 

In a further exemplary embodiment of the aligning device, the 
positioning table is constructed as a ball table, it being 
possible for the underside of the positioning table and/or a 
supporting surface with which the positioning table engages by 
the underside thereof, to have balls over which the 
positioning table slides during an aligning movement. In 
another alternate embodiment, the positioning table is formed 
by a compound- table arrangement which has, for example, at 
least two slides arranged above one another and being 
displaceable relative to one another, the displacement 
direction of a first slide extending parallel to the 
sheet travel direction and the displacement direction of the 
second slide extending transversely to the sheet travel 
direction. In order for at least the top slide, whereon the 
contact surface for the sheet is located, to be pivoted about 
an axis running perpendicularly to the sheet surface, a 
bearing is provided, in particular a ball bearing. All the 
different embodiments of the positioning table preferably have 
in common the fact that the table has at least three degrees 
of freedom, so that it is correspondingly possible for the 
leading and lateral edges of the sheet fixed on the 
positioning table to be aligned in relation to the sheet 
travel direction. 
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A further exemplary embodiment of the aligning device provides 
for the actuating drive to have an electromagnetic positioning 
unit which is arranged in a stationary manner in relation to 
the positioning table and has electromagnets which are 
assigned to the circumferential region of the positioning 
table. A displacement of the positioning table, which is 
formed of a ferromagnetic material on at least part of the 
circumferential region thereof, is achieved by correspondingly 
activating individual electromagnets of the electromagnetic 
positioning unit, as a result of which there is a change in 
the current flowing through the electromagnets and thus in the 
magnet -bearing forces. Consequently, the positioning table is 
pulled a defined distance out of the stable equilibrium 
thereof (starting position) , with the result that very precise 
alignment of the sheet fixed on the positioning table is 
possible. A displacement of the positioning table within a 
range of a number of millimeters is possible with the aid of 
the electromagnetic positioning unit. The electromagnets also 
offer the advantage that they have high regulating dynamics, 
so that the transient times are then short. The actuating 
drive according to the invention also has a long service life 
because, due to the contact -free interaction with the 
positioning table, no mechanical wear occurs. In another 
alternate embodiment of the aligning device, the 
electromagnets are arranged beneath the positioning table. 
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A particularly advantageous exemplary embodiment of the 
aligning device is distinguished in that the positioning table 
is of polygonal construction, with at least each corner of the 

5 positioning table having an electromagnet assigned thereto. 
Provision may be made, in this case, in order to displace the 
positioning table for the purpose of aligning the sheet 
retained on the positioning table, for mutually opposite 
electromagnets to be activated so that, in one electromagnet, 
10 the attracting action is increased and simultaneously, in the 

J3 other electromagnet, the repelling action is reduced 

=P (differential actuation) . 

7* In order to achieve the objective of the invention, there is 
3yl also provided a method of aligning sheets prior to 

fy transferring the sheets to a sheet-processing machine, in 

M= particular a sheet- fed printing machine, wherein the 

respective sheet to be aligned is gripped by at least one 
sheet retainer and displaced into a desired position. The 

20 method is distinguished in that contactless alignment of the 
leading sheet edge is effected in a direction transverse to a 
sheet travel direction and/or of the lateral sheet edges in a 
direction parallel to the sheet travel direction. There is 
thus no need for any side lays or front lays serving as stops 

25 for aligning the sheets, so that deformation of the sheet, in 
particular damage to the sheet edges, can be ruled out. The 
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method can advantageously be used, in particular, for sheets 
having flexible properties, for example sheets of paper or 
cardboard or pasteboard, sheet-metal panels or the like, 
because, as they strike against a front or side lay, such 
sheets tend to deform elastically, with the result that, upon 
release of the sheet retainer, the sheet springs back into the 
original form and the in- register alignment thereof would thus 
be adversely affected. 

An advantageous improved mode of the method provides that., 
before the sheet is gripped by the sheet retainer, it is 
stopped by at least one stop acting in the sheet travel 
direction. This stop thus serves not for aligning the sheet, 
but only for braking the sheet . 

Other features which are considered as characteristic for the 
invention are set forth in the appended claims. 

Although the invention is illustrated and described herein as 
a device and method for aligning sheets, it is nevertheless 
not intended to be limited to the details shown, since various 
modifications and structural changes may be made therein 
without departing from the spirit of the invention and within 
the scope and range of equivalents of the claims. 
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The construction and method of operation of the invention, 
however, together with additional objects and advantages 
thereof will be best understood from the following description 
of specific embodiments when read in connection with the 
5 accompanying drawings, wherein: 

Brief Description o f the Drawings: 

Fig. 1 is a fragmentary top plan view of an exemplary 
embodiment of a feeder of a sheet-processing machine ; 

1£ 

5 Fig. 2 is a fragmentary enlarged cross-sectional view of Fig. 
t\ 1 taken along the line II- II through a positioning table; 

r Fig. 3 is a top plan view of Fig. 2, showing the positioning 
liS table with the sheet removed, and parts of an exemplary 
Hi embodiment of an actuating drive; 

Fig. 4 is a fragmentary side elevational view, partly in 
section, of another exemplary embodiment of the feeder; 

20 

Fig. 5 is a block diagram of a device for regulating the 
displacement movement of the positioning table in a direction 
transverse to the sheet travel direction; 
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Fig. 6a is a bottom plan view of a further different exemplary 
embodiment of the positioning table with a different 
embodiment of the actuating drive; 

Fig. 6b is a longitudinal sectional view of Fig. 6a; 

Fig. 7a is a diagrammatic side elevational view, partly in 
section, of yet a further different exemplary embodiment of 
the positioning table; 

Fig. 7b is a top plan view of Fig. 7b; 

Figs. 8a and 8b are diagrammatic side elevational and plan 
views, respectively, of an exemplary embodiment of a mounting 
for the positioning table; 

Figs. 9a and 9b are diagrammatic side elevational and plan 
views, respectively, of another exemplary embodiment of the 
mounting for the positioning table; 

Figs. 10 and 11 are respective plan views of further exemplary 
embodiments of the positioning table; and 

Fig. 12 is a plot diagram illustrating the time rate of change 
of a control signal of a sheet-detecting sensor. 
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Description of the Preferred Embodiments : 

Referring now to the drawings and, first, particularly to Fig. 
1 thereof, there is shown therein diagrammatical ly a feeder 1 
(not illustrated in any great detail) , for example, an 
imbricated or stream feeder, for a sheet -processing machine, 
for example, a sheet -printing machine. Arranged downline from 
a sheet pile 3, as viewed in a sheet travel direction 5, there 
is provided a feeding table 7 having a belt drive 9 by which a 
single separated sheet which has been raised up from the sheet 
pile 3 by suitable conventional equipment is fed to a feeding 
system of the machine, the feeding system in the case at hand 
being formed, purely by way of example, by a pregripper 11. 

Provided in an interspace between the belt drive 9 and the 
pregripper 11 is a device 13 for in-register alignment of a 
sheet raised up from the sheet pile 3, the device 13 having a 
sheet-gripping arrangement 14 with a positioning table 15 
which, in this case, is square -shaped. The positioning table 
15 is arranged in the center of a square through-passageway 17 
formed in the feeding table 7, an annular gap 19 being formed 
between the through-passageway 17 and the positioning table 15 
due to the larger size of the through-passageway 17. The 
positioning table 15 which, in Fig. 1, is arranged in a 
starting position, has a contact surface 21 for the sheet 
which is to be aligned, openings 23 being formed in the 
contact surface 21 and opening out into a chamber 25, which 
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can be seen in Fig. 2. The openings 23 are arranged here, 
purely by way of example, in a rectangular matrix. The chamber 
25 is connected to a non- illustrated negative-pressure source 
via a flexible negative-pressure tube 27, at least one 
non- illustrated activatable negative-pressure valve being 
located in the air path between the negative-pressure source 
and the chamber 25. If the chamber 25 is subjected to a 
negative pressure, air is taken into the chamber 25 via the 
openings 23 in the region of the contact surface 21 of the 
positioning table 15. The resulting air flows 29 are 
illustrated by arrows. By sucking away the air in the region 
of the contact surface 21, a sheet 31 located on the feeding 
table 7 is held by suction in the region of the contact 
surface 21 of the positioning table 15 and thus retained in a 
slippage-free manner on the positioning table 15. 

As is apparent from Fig. 2, provided on the underside 33 of 
the positioning table 15 are a plurality of, in this case a 
total of four, elastic bars 35 which are mounted fixed in 
position on a base 36. The bars 35, which serve for mounting 
the positioning table 15, retain the latter in a central 
(starting) position within the through-passageway 17 formed in 
the feeding table 7 and are constructed so that the 
positioning table 15 can be displaced in a translatory manner 
in any desired direction within the plane of the feeding table 
7. Furthermore, with the aid of the bars 35, the positioning 

-18- 
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table 15 has a rotary degree of freedom, i.e., it is pivotable 
about an imaginary axis 37, which is illustrated by a dot -dash 
line in Fig. 2 and, in this case, extends orthogonally to the 
sheet surface 39. The axis 3 7 extends, in this case, purely by 
way of example, precisely through the center of the 
positioning table 15. In another exemplary embodiment, it may 
also be arranged in a border region of the positioning table 
15 . 

In order to displace the positioning table 15 within the 
through-passageway 17, i.e., in particular, to move it in a 
translatory manner in and transversely to the sheet travel 
direction and to pivot it about the axis 3 7 in order to align 
the sheet 31, which is held by suction on the positioning 
table, in a desired manner relative to the sheet travel 
direction 5, an actuating drive 41 is provided which has, in 
the exemplary embodiment according to Figs . 2 and 3 , an 
electromagnetic positioning unit with electromagnets 43, 45, 
47, 48, 49 and 50. The U-shaped electromagnets 43 to 50 are 
arranged beneath the feeding table 7 at a spaced distance from 
the positioning table 15. As is apparent from Fig. 3, which 
shows the positioning table 15 and the electromagnets 43 to 50 
in plan view, the electromagnets are arranged on the 
circumference of the positioning table 15. Because the 
electromagnets 43 to 50 do not come into contact with the 
positioning table 15, it is possible to rule out, in practice, 
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any mechanical wear or damage to the actuating drive 41 and to 
the positioning table 15. 

The positioning table 15 preferably has a very low weight and 
is produced, for example, from plastic material or aluminum, 
at least the lateral edges 51 of the positioning table 15 
being formed of a ferromagnetic material at least in the 
regions located opposite the respective electromagnet. Due to 
suitable activation of the electromagnets 43 to 50, it is 
possible to vary the magnetic forces acting upon the 
positioning table 15, with the result that the positioning 
table 15 can be moved in a translatory manner, as desired, in 
the y-direction (the sheet travel direction 5) and 
transversely thereto in the x-direction, and can be pivoted 
about the axis 37 (in the cp-direction) . It is thus readily 
possible for a sheet fixed on the contact surface 21 of the 
positioning table 15 to be aligned very precisely in the 
desired manner by an af oredescribed displacement of the 
positioning table 15 through the intermediary of the magnet 
bearings . 

As is apparent from Fig. 1, the aligning device 13 also has a 
sheet-detection device 53, which serves for determining the 
position of the leading and lateral edges of the sheet. For 
25 detecting the position of the leading edge of the sheet, the 

sheet-detection device 53 has position sensors 55 and 57, and, 
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for detecting the position of the lateral edge of the sheet, 
the sheet-detection device 53 has a position sensor(59). The 



respective sheet edge is detected in the direction of the 
sheet surface. The position sensors 55, 57 and 59 may be 
formed by a CCD (charge coupled device) -array camera, a 
capacitor sensor or an ultrasonic sensor. With the aid of the 
position sensors 55, 57 and 59, it is possible, as with the 
exemplary embodiment illustrated in Fig. 1, to dispense with 
front lays and side lays, such as are used in conventional 
devices, a further discussion of which appears in greater 
detail hereinbelow. 

The aligning device 13 also includes a non- illustrated control 
and/or regulating device to which the sheet-detection device 
53, the electromagnets 43 to 50 and at least one valve for 
controlling the negative pressure in the chamber 25 are 
coupled, it being noted that the valve is not illustrated in 
Figs. 1 to 3 . With the aid of the control and/or regulating 
device, the sheet which is to be aligned can be displaced into 
a desired position. For regulating the displacement movement 
of the positioning table 15, a real-time regulator is provided 
which takes into account the actual position, determined by 
the sheet-detection device 53, of the sheet which is to be 
aligned, in order, depending upon a given regulating strategy, 
to pass corresponding actuating signals to the electromagnets 




position sensors 55, 57 and 59 are constructed so that the 
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43 to 50 and the negative-pressure valve so that the sheet 
which is to be aligned is secured by suction in a forcelocking 
manner to the contact surface 21 of the positioning table 15 
in dependence upon the machine angle. 

5 

The operation or functioning of the control/regulating device 
is explained in greater detail hereinbelow with reference to 
Fig. 5, which is a block diagram of an exemplary embodiment 
for regulating the displacement of the positioning table 15 in 
10 the x-direction, i.e., in a direction transverse to the 
m sheet travel direction 5, and a number of components of the 
=P control/regulating device. Parts in Fig. 5, which have been 
^L: described with reference to the preceding figures are 

identified by the same reference characters, so, in this 
1§ respect, reference should be made to the description of the 
fy preceding figures. 




20 



& 4o^ 5 illustx aJ^es-^^ie aulator 61 t_o - 

59 for determining the position of the lateral sheet e< 
of the sheet 31 which is to be aligned within the feeder 1 is_ 
connected via a signal lone 63 ^Furthermore", the rotary angle 




of the machine is introduced into-^che regulator 61 via a 
signal line 65, and the^desi^red^or nominal position of the 
lateral sheet^^ge^eTT namely the X-nominal or desired 
25 positipri'T is introduced into the regulator 61 via a signal 
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f-H^ paj^Li^ wa.in -i ng fp ^ le 15, tJoe^^emrfrarbe r~-6 1 is - co n-n cct o d~t^^ 
negative-pressure valve 71 via a signal line 69. Furthermore, 
via a signal line 71, the regulator 61 ^s^^s-^^tuating 
signals (voltage u) to an amplif ier>7'5 , via which, in turn, 



5 the currents I in the coils^oT the magnet bearings 4 3 and 4 5 
are controlled. The^ifitensity of the currents I emitted via 
the amplif i^r^75 influence the magnet -bearing forces applied 
to the"positioning table 15, and thus the deflection of the 



~P 13 : a sheet separated from the sheet pile 3 is transported in 
JtJ the sheet travel direction 5 by the belt drive 9 until the 
T sheet is stopped by stops (not illustrated in Figs. 1 to 3 ) , 
2£ which are located upline from the position sensors 55 and 57, 
ry as viewed in the sheet travel direction (circumferential 
N= direction) , and is secured by suction by the positioning table 
15. The stops then swing back, and the sheet is guided over 
the position sensors 55 and 57 by way of the positioning table 
20 15. The position determination (CCD-array) or the switching 
time (optical switch) determines the information 
(desired/actual deviation) for regulating the position. In a 
different embodiment of the aligning device wherein no 
mechanical stops are provided for braking the sheets, control 
25 of the negative pressure in the contact surface 21, and thus 
the stopping and fixing of the sheet, is correspondingly 





10 



^ Regarding the operation or functioning of the aligning device 
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influenced, as an alternative to the mechanical stops, via an 
additional upline, optical . switch, as is used, for example, 
for premature-sheet/delayed-sheet monitoring. Once the sheet 
is held in a slippage- free manner on the positioning table 15, 
the positioning table 15, with the aid of the actuating drive 
41, is then displaced translatorily in the sheet travel 
direction 5 (y-direction) and transversely thereto 
(x-direction) , and, if necessary or desired, pivoted about the 
axis 3 7 ((p-direction) , until the leading sheet edge is 
disposed, for example, precisely transversely to the sheet 
travel direction 5 and that lateral edge of the sheet which is 
detected by the position sensor 59 is disposed parallel to the 
sheet travel direction 5 . The sheet is then received by the 
pregripper 11 and fed to the machine. During the alignment of 
the sheet, the position of the latter is constantly determined 
and used for the purpose of adjusting the positioning table. 

Fig. 4 shows part of an exemplary embodiment of a feeder 1 in 
side elevational view, namely, a pregripper 11 which is 
pivotable about a spindle 77 and has at least one gripper 79 
for gripping a sheet 31 located on the feeding table 7. Those 
parts in Fig. 4 which are like parts in Figs. 1 to 3 are 
provided with the same reference numerals, so, in this 
respect, reference may be had to the description of the 
preceding figures. The pregripper 11, which is reciprocatingly 
pivotable cyclically or in time with the machine, receives the 
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sheet 31 located on the feeding table 7 after the sheet has 
been aligned in relation to the sheet travel direction 5, and 
laterally thereto, by the aligning device 13. By virtue of a 
pivoting movement, the pregripper 11 transports the sheet 31 
to a downline feeding cylinder 81. In the position wherein it 
rests against the feeding table 7, the pregripper 11 
oscillates at the natural mechanical frequency thereof and 
with a given amplitude. This positional inaccuracy varies from 
revolution to revolution and changes in dependence upon the 
transporting speed of the sheets. In order to improve the 
accuracy of the sheet-detection device 53, in this exemplary 
embodiment, the position sensors 55 and 57, which serve for 
detecting the position of the leading edge of the sheet which 
is to be aligned, are integrated in the pregripper 11. It is 
thus possible for the positional inaccuracy of the pregripper 
11 resulting from the natural oscillation thereof to be 
corrected by a corresponding displacement of the positioning 
table 15. A positional inaccuracy of the pregripper 11 
relative to the positioning table 15 can thereby be 
compensated for. 

In an exemplary embodiment of the aligning device 13 which is 
not illustrated in the figures, the magnet-bearing forces are 
measured in order to monitor whether two sheets are resting on 
the positioning table 15. Because, for the purpose of 
positioning the sheet, i.e., in the case of a displacement of 



the positioning table 15 with the aid of the electromagnets, a 
current flows in the latter which is dependent upon the mass 
(force of inertia) of the sheet which is to be moved, it is 
possible, via the movement of the positioning table 15, to 
determine the mass of the sheet and thus to establish whether 
two sheets are present. 

In another exemplary embodiment of the aligning device 13, at 
least one Hall-effect sensor, the construction of which is 
well known, is disposed in the air gap 19 between the 
positioning table 15 and the magnet bearings, the Hall-effect 
sensor aiding in the determination of the magnet -bearing force 
which is required in order to move the sheet fixed on the 
positioning table 15. It is thus also possible to use the 
Hall-effect sensor for monitoring whether two sheets are 
present . 

In an exemplary embodiment of the aligning device which is not 
illustrated, at least one front lay which serves as a front 
stop and at least one side lay which serves as a stop for the 
lateral sheet edge are provided on the feeding table 7. This 
makes it possible for the sheet to be aligned precisely 
without position sensors, as are provided in the case of the 
aforedescribed sheet-detection device 53, because, as the 
sheet which is fixed f orcelockingly on the positioning table 
15 strikes against the stops, reaction forces which result in 
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an increase in the force of the electromagnets are produced. 
The positioning table 15 is displaced until the leading and 
lateral edges thereof abut the front and side lays, 
respectively. 

5 

Instead of an electromagnet-containing actuating drive 41 for 
displacing the positioning table 15, it is also readily 
possible to use other, for example quicker, positioning 
drives, such as a piezo drive, for example. 

10 

*P Figs . 6a and 6b are a bottom plan view and a longitudinal 

:P sectional view, respectively, of a further exemplary 

^ embodiment of the positioning table 15, which differs from the 

positioning table described with reference to the preceding 
IJt figures, in particular, in that it has a plurality of 
fy negative-pressure chambers 25A to 25G to which, respectively, 
N 8 at least one of the non- illustrated openings formed in the 
contact surface 21 is connected. The negative -pressure 
chambers 25A to 2 5G are mutually spaced apart side -by- side , as 
20 viewed in the sheet travel direction 5, and can be connected 
to the non- illustrated negative-pressure source, preferably 
independently of one another, i.e., the pressure in the 
negative-pressure chambers can be adjusted individually, with 
the result that it is possible, for example, for individual 
25 negative-pressure chambers to be switched off, i.e., in a 

state wherein negative pressure does not prevail, while the 
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rest of the negative-pressure chambers are subjected to a 
given negative pressure, which may vary from 
negative-pressure chamber to negative-pressure chamber. 

Ficrs . 6a and 6b also show a further exemplary embodiment of 
the actuating drive 41^) of which the electromagnetic 
positioning uniWs^arranged beneath the positioning table 15. 
The electromagnetic positioning unit has electromagnets 83 to 
88, of which the electromagnets 83, 84 and 85, 8 6 arranged in 
the respective side-margin or border region on the underside 
of the positioning table, and the electromagnets 8 7 and 8 8 
arranged in the center of the positioning table 15 are spaced 
apart opposite one another. Arranged between the pairs of 
electromagnets, respectively, is a plate 89, 91 and 93, 
respectively, which is formed of ferromagnetic material and, 
in this case, extends perpendicularly to the underside of the 
positioning table 15, the underside extending parallel to the 
contact surface 21. As far as the functioning of the 
electromagnetic positioning unit is concerned, reference may 
be had to the description of Figs . 1 to 5 . 

Figs. 7a and 7b show a further exemplary embodiment of the 
positioning table 15. Like parts as those illustrated in the 
preceding figures are identified in Figs. 7a and 7b with the 
same reference characters, so that, in this respect, reference 
may be had to the description of the preceding figures. The 
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positioning table 15 has a plurality of negative-pressure 
chambers which are arranged adjacent to and spaced from one 
another, only the negative -pressure chambers 25A to 2 5D of 
which are shown in Figs. 7a and 7b. The negative -pressure 
chambers 25A to 25D, in this case, are connected to the 
non- illustrated negative-pressure source via a common flexible 
negative -pressure tube 27, one activatable negative-pressure 
valve 96A, 96B, 96C and 96D, respectively, being arranged in 
the air path between the negative-pressure source and the 
respective negative-pressure chamber 25A to 25D. As can be 
seen from both Figs. 7a and 7b, in each case, a plurality of 
openings 23 formed in the contact surface 21 are connected, 
respectively, to the negative-pressure chambers 25A to 25D. 
The negative-pressure chambers 25A to 25D, which can be 
activated, and thus switched on and off, individually, 
advantageously allow the surface area which is subjected to 
negative pressure to be adapted to the format of the sheet 
which is to be aligned. 

In the exemplary embodiment of the positioning table 15 which 
is illustrated in Figs. 7a and 7b, the positioning table 15 is 
arranged in an open-border or open-margin aperture 97 formed 
in the feeding table 7, to be precise on that side of the 
feeding table 7 which is directed away from the sheet pile 
which is not illustrated in Figs. 7a and 7b. 



Fig. 8a is a side elevational view, and Fig. 8b a plan view of 
a further exemplary embodiment of the positioning table 15, 
which, in this case, is constructed as a ball table. Ball-type 
rollers 99 are provided as a mounting support for the 
positioning table 15, and the ball-type rollers, respectively, 
are retained rotatably in a respective mount 101 arranged on 
the base 36. The ball-type rollers 99 support the positioning 
table 15 and ensure that the latter is movable in the sheet 
travel direction, perpendicularly to the sheet travel 
direction and about an axis extending in a direction 
perpendicular to the contact surface 21, as is indicated by 
double-headed arrows. The positioning table 15 sliding on the 
ball- type rollers 99 thus has all three degrees of freedom (in 
y, x and (p directions) . 

Fig. 9a is a side elevational view, and Fig. 9b a plan view of 
yet another exemplary embodiment of the positioning table 15, 
which, in this case, is formed of a compound- table arrangement 
having slides 103 and 105 which are arranged above one another 
and are displaceable relative to one another. The displacement 
direction of the first slide 103 extends transversely to the 
sheet travel direction, and the displacement direction of the 
second slide 105 extends parallel to the sheet travel 
direction. A mounting support for the positioning table 15, 
which has a ball bearing 107, is provided on the upper side of 
the second slide 105. The ball bearing 107 serves for 




A-2664 



accommodating a bearing pin 109 provided on the underside of 
the positioning table 15. The compound- table arrangement has, 
with the aid of the slides 103 and 105, two translatory 
degrees of freedom and, with the aid of the ball bearing 10 9, 
a rotary degree of freedom. 

Figs. 10 and 11 illustrate further particularly advantageous 
embodiments and the method according to the invention of 
aligning the sheets with the aid of sheet-edge sensors 111, 
113 and 115. Parts which have already been described with 
reference to the preceding figures are identified by the same 
reference numerals, so that, in this respect, reference may be 
had to the description of Figs. 1 to 9 . 

In the exemplary embodiment illustrated in Fig. 10, the 
sheet-edge sensors 111 and 113 are assigned to the leading 
edge of the sheet 31 and, respectively, have a stop 117 
disposed upline therefrom, as viewed in the sheet travel 
direction 5. Also provided is a stop 119 for the lateral edge 
of the sheet 31, this stop 119 being disposed upline from the 
sheet-edge sensor 115, as viewed in a direction perpendicular 
to the sheet travel direction 5. The stops 117 and 119 serve 
exclusively for stopping the incoming sheet 31. Only after the 
sheet transported from the sheet pile to the positioning table 
has been stopped is it fixed f orcelockingly on the positioning 
table. The stops 117 and 119 are then displaced into a neutral 
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position, wherein they do not disrupt the alignment of the 
sheet 31 or further transportation thereof, and the sheet 31 
moves in the direction towards the sheet-edge sensors 111, 
113, 115 by the movable positioning table 15. When a sheet 
5 edge is detected, the sheet-edge sensor produces a TTL 

(Transistor-Transistor-Logic) pulse, the voltage level of 
which can rise from 0 V to 5 V, as can be seen in the diagram 
illustrated in Fig. 12. At this point in time, the position of 
the positioning table 15 is sensed with the aid of the 
10 position sensors 55, 57, 59. After all of the sheet-edge 
*G sensors 111, 113, 115 have detected the sheet edge, it is 
+ : possible to calculate the position of the sheet on the 

positioning table 15. After the actual position of the sheet 
~T has been calculated, the sheet can be moved into the desired 
||5 position in the manner described hereinabove. 




hf \ Ta bA^p m pTjax y^^^ illustrated in Fig: TT^TTi 

^ / the exemplary embodiment illustrated in Fig. 10, in 

particular, in that no stops are provid^d^pr braking and 

2 0 stopping the incoming sheet prior tp^the alignment thereof by 
the positioning table i5. The^sheet is braked into the 
standstill positiorw<Ln this case, by subjecting the openings 
23 to negativ^^pressure, with the result that the sheet is 
retainpd*rorcelockingly on the contact surface 21 of the 

25 posi^i-eram^ takes place* 
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trhg"S^me way a£ In the udbv uT the e^emp±3^ry--efflbQd4me^t 
d^&gy4rbeci— wirfch^ r e f e rence ^ L&-^&Lc(-, — 

It should be noted that, in the exemplary embodiments 
5 described with reference to Figs. 10 and 11, there is no need 
for any front and side lays for the precise alignment of the 
sheet 31. The stops 117, 119 serve exclusively for braking the 
incoming sheet and bringing it to a standstill. 

The TTL pulse produced by a sheet-edge sensor is illustrated 
by the characteristic curve 121 in Fig. 12. In addition, the 
signal of the position sensor 55 is indicated by a dot 123, 
the signal of the position sensor 57 is indicated by a dot 125 
and the signal of the position sensor 59 is indicated by a dot 
127 . 

The aligning device 13 described with reference to the figures 
is installable particularly advantageously upline of a 
printing unit of the sheet-processing machine. Because there 
2 0 are no front and side lays used for aligning the sheets, the 
desired or nominal position of the sheet is variable. It is 
thus possible for a difference in register of the first 
printing unit, which is thus arranged, preferably directly, 
downline from the positioning table, to be compensated for by 
25 a corresponding change in the desired or nominal position of 
the sheet, with the aid of the positioning table 15, in the 
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sheet travel (circumferential) direction and lateral 
direction. It is thus possible, if necessary or desirable, to 
dispense with a side register and a circumferential register 
in the first printing unit, which simplifies the construction 
5 of the machine . 

It is particularly advantageous, in the case of the sheets 
being aligned in a contactless, and thus deformation- free and 
bracing-free manner, with the aid of the aligning device 

10 according to the invention, that narrower and wider printing 

yg and ghosting can be avoided reliably. 
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